In this paper, we report theoretical Stark widths and shifts calculated using the Griem semi empirical approach, which corresponds to 111 spectral lines of Mg III. 134.6460, 135.2800, 189.0380, 190.0043, 192.8424, 408.2939 and 409.4375 nm have high probabilities and also have high values of broadening. Therefore, these lines can be used in sorne applications. A common regularity for the Stark width of the 189.038 nm spectral line of Mg III is discussed.
lntroduction
The data on Stark widths of spectral lines are relevant not only for atomic structure research but also for astrophysics and analytical techniques of plasma diagnosis. Stark broadening data for a large number of transitions in many atomic and ionic spectra are needed for the modelling of stellar plasma, the investigation of its physical properties and for abundance deterrninations. When calculating opacities of large-scale plas mas of stellar atrnospheres, the Stark-broadened line profiles of resonance transitions are of the utmost importance because they give a relatively large contribution to radiative energy transport. Magnesium is present as an impurity in many alloys of indus trial interest, making it a good candidate for the diagnosis of the properties of laser produced plasmas (LSP) with these alloys. The LSP technique has recently begun to be used in the study of biodegradable implants made with Mg-Ca alloys, adding interest to the knowledge of the behavior of the atomic para meters of the species magnesium [l] .
Mg III is a member of the neon-like sequence. An exhaustive compilation of experimental wavelengths and energy levels of Mg III was carried out by Martín and Zalubas [2] and Kaufman and Martín [3] . In the manner of Moore [4] , these authors use the most appropriate notation in each case jl coupling or LS coupling-to describe the energy levels. In this paper, we have maintained this form of notation, since although in the results of our calculations the levels are described in the intermediate coupling (IC), we have decided to label each energy level for its more usual notation in the literature to facilitate the use of our results. In our calcula tions, we used the experimental energy level presented in [2] .
For the transition probabilities and oscillator strengths, we could only find theoretical values in the literature. The most recent are the works presented by Froese Fischer and For these calculations, we work with the well-known Griem's semi-classical approximation [10] by using the matrix elements of all known experimental transitions calculated in the framework of the relativistic Hartree-Fock (HFR) by means of Cowan's [11] computer code. These matrix elements have been used to calculate the transition probabilities and lifetimes for the considered spectral lines and energy levels.
The Stark widths and shifts parameters for spectral lines arising from the 2p 4f, 2p 5f and 2p 5g electronic configurations of Mg III are presented for an electron density of 10 17 cm" 3 and for the temperatures 7=0.5-5.0 (10 4 K). In order to display the theoretical trends of Stark parameters, we present our calculations about the Stark width and shift versus the temperature for the 189.0380 nm spectral line of Mg III. 
Method of calculation
Our calculation procedure is the same as presented by us in previous works [8, [12] [13] [14] [15] . In our procedure, we present Stark broadening parameters for 80 spectral lines of Sn II [13] and for 122 lines of Pb III [14] .
In this way, the Stark line width and Stark line shifts were calculated from the Griem semi-empirical formulas:
Here, co se and d represent the Stark line width and shifts, respectively, in angular frequency units; N e is the perturber (free electron) density, T is the electron temperature, E = 3/2 kT is the mean energy of the perturbing electron and E H is the hydrogen ionization energy. The indices i and / denote the initial (upper) and final (lower) levels of the transitions, respectively. The half width at half maximum (HWHM) of the Lorentz profile in frequency units is co se . This parameter is proportional to the full width at half maximum (FWHM) in line co in wavelength units through the expression co = co se X 2 I{TZC). 5 5f and 18 configurations of odd parity, namely 2s 2p ns (n = 3-6), 2s 2p nd (w=3-9), 2s 2 2p 5 5g and 2s2p 6 np (w = 3-8). Despite the time that has elapsed between our previous work and the new work, there are still no experimental values of transition probabilities with which to compare our results. Therefore, the only possibility is to compare our work with other theoretical works. This type of comparison has a certain kind of problem. In the comparison, discrepancies that are, in many cases, due to the theoretical approach of each author can be present. The HFR method and the Cowan code (the ab initio calculations in his first calculations) are optimized for the calculation of the energy levels. What sometimes happens is that by forcing a fit to the energy levels that produces wavelengths very close to the experimental calculations, there are important changes in the transition probabilities with respect to the previously calculated ab initio calculations, especially in those lines that are very weak and therefore very sensitive to small changes in the composition of the level.
Results and discussion
There are no experimental or theoretical values with which we can compare our results of the Stark parameters. In order to make some kind of comparison, we present, in table 1, some values of transition probabilities obtained in this work compared with recent theoretical values. As can be seen, the values are similar despite the different theoretical approaches: ab initio values or a fit to the experimental energy levels.
The Stark broadening parameters are calculated using the Griem semi-empirical approaches, which correspond to the 111 spectral lines of Mg III that are displayed in tables 2 and 3. The data are presented at an electron density of 10 17 cm 3 and for several temperatures (7=5000, 10 000, 20000 and 50 000 K). In the first column of these two tables, an arbitrary number of the transition is shown. In the second column in both tables, we present the corresponding wavelengths in nm (as are given in the NIST). The third column indicates that the configuration of the energy levels in the coupling scheme are more adequate for each case. In column 4, we displayed the temperatures. The stark broadening line-widths (in pm) and Stark broadening lineshift (in pm) are shown in the last two columns. As is well known, both the positive and negative contributions of the perturber level can be present in the Stark line shift calculations (Griem [10] ). Sometimes cancellation occurs, resulting in very small shifts for lines that have large widths. In these cases, the experimental shift values can be smaller than the uncertainty of any semi-classical calculation. Since displacements are therefore very sensitive to the set of transition probabilities used, it will be possible to find discrepancies between our results for the displacements and experimental values measured in the future. There are no experimental values in the literature. Neither of the found values have been calculated by other authors, so we cannot compare our values with other results. As can be seen, there are parameters for lines that correspond to the same multiplet, which have relatively different values. This is because Mg III levels are not well described by LS coupling. The notation corresponds only to the majority vector in IC and to a description, which is, in many cases, just a label.
One of the most relevant characteristics of the calculated data is that the Stark broadening in the wavelength units of the ultraviolet range is of the order of tenths of A, with exceptions of around ~1 A for the temperature of 5000 K. Lines in the visible range have broadening for the lower calculated temperatures that can reach ~10 A. In figure 1 , we display the theoretical trends of our calculations for Stark widths and Stark shifts versus the temperature for the 189.0380 nm spectral line of Mg III. Since the semi-empirical calculations are based on the approximation of Griem, dependence tends to adjust to the inverse of the square root of the temperature. It can be seen that although both parameters have the same type of behavior, there is a crossing of the graphs. As in calculated shifts, there are terms with different signs; the contribution of these terms to the final value is a function of temperature. The behavior of shifts may be slightly different from the behavior of broadening.
As an example, in order to estimate the importance of the Stark broadening parameters calculated in this paper, we present, in table 4, our calculations of the transition probabilities (no experimental values are in the bibliography) for some of the lines that have the largest values of the Stark broadening. The selected spectral lines in table 4 appear in the NIST as intense and, in our calculations, show high transition probabilities. In particular, the lines with the serial numbers 16, 20, 45, 47, 54, 85 and 86 that correspond to the wavelengths 134. 6460, 135.2800, 189.0380, 190.0043, 192.8424, 408.2939 and 409.4375 nm have high probabilities and also have large values of line widths. Therefore, these lines can be used in some applications. The values shown in table 3 correspond to the lines that arise from levels of 2p 5 5g. These lines have wavelengths so close together that they would present great experimental difficulties for resolution.
Thus, part of the interest of the Stark broadening presented in this paper is to provide values for the transitions that start from the 2p 5 nf (4, 5) configurations. This allows us to estimate the electron density of Mg III plasma in many applications more accurately than using the values presented in our previous work.
Conclusions
We report the calculated values of the Stark widths and Stark shifts for 111 lines (no experimental information is available) that arise from the levels that correspond to the 2p 5 nf (4, 5) and 2p 5g configurations of Mg III using the semi-empirical approach. These values are reported in the literature for the first time.
The contribution of this paper is to provide values to estimate the electron density of Mg III plasma in many applications.
The data are presented at an electron density of 10 7 cm" and for several temperatures (7=5000, 10 000, 20 000 and 50 000 K). An example of the regularities of broadening parameters versus the temperature is presented in figure 1 .
